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Cadmium (Cd) is a nonessential heavy metal and highly toxic to living cells at very low
concentrations. In humans, it can damage kidneys, causing loss of calcium and
thereby osteoporosis, and is also a suspected carcinogen. Cereals are the major
source of dietary Cd because of their large consumption. Differences in Cd
concentrations in cereal grains are due to different soils and years, the dry growing
seasons tending to increase it (Eurola et al. 2003).
Earlier studies have pointed to genetic factors that determine differences in Cd
accumulation (Eurola et al. 2003 in oat, Clarke et al. 2002 in durum wheat). Hence,
breeding for low accumulating cultivars is possible. In European Union, the maximum
permitted level of Cd for cereals is 0.1 mg/kg fresh weight (Decree EYA
8.3.2001/446). Oat, a crop often marketed for the healthful effects of its grain betaglucans,
may exceed this limit in some circumstances (Eurola et al. 2003, Karlsson
1994).
Testing grain Cd concentration is laborious and therefore marker-assisted selection
would be an excellent tool for a breeder. In this study, PCR-based DNA-markers
associated with Cd accumulation were looked by using bulked-segregant analysis in an
F2 population (150 individuals) from the cross between oat cultivars Aslak and Salo, of
which the latter is known to be a high Cd accumulator. A greenhouse pot test was
developed for the screening of Cd accumulation to the grains of the progeny.

Four DNA markers associated with Cd concentration were found: two RAPDs (random
amplified polymorphic DNAs), one REMAP (retrotransposon-microsatellite amplified
polymorphism), and one SRAP (sequence-related amplified polymorphism). The
markers were assigned to one linkage group which exhibited a QTL (quantitative trait
locus) representing a major gene for Cd accumulation. The markers can be used in
future breeding programmes for healthy oat cultivars.
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